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(54) SELF-LOCKING TR/ 

(71) We, DUFF - NORTON 
COMPANY, INC., a Corporation organised 
and existing under the laws of the State of 
North Carolina, United States of America, 

5 of P.O. Box 1719, Charlotte, State of North 
Carolina 2S201, United States of America, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be per- 

10 formed, to be* particularly described in .and 
by the following statement: — 

The present invention relates to a self- 
locking transmission mechanism, and more 
particularly to a self-locking transmission 

15 mechanism that transmits rotation of a drive 
shaft into rotation of a driven shaft and 
includes a spring strip that operates to lock 
the mechanism against attempted overriding, 
reversing or rundown rotation of the driven 

20 shaft independent of rotation of the drive 
shaft. 

Spring strips are known to be used in trans- 
mission mechanisms for producing rotation 
resisting drag against independent rotation of 

25 a driven shaft so as to render the mechanism 
self-locking. Typically, these prior art trans- 
mission mechanisms have, a spring strip 
formed with an arcuate band portion disposed 
at a cylindrical housing wall, against which it 

30 is biased for imposing a frictional drag. The 
ends of the spring strip extend generally 
radially inward from the band portion for 
engagement at their inner faces by elements 
connected to the drive shaft, one or the other 

35 of which elements acts during rotation of 
the drive shaft in cither direction to apply a 
somewhat tangential pulling force against the 
spring strip, tending to draw the band portion 
out of drag imposing contact with the housing 

40 wall portion. Upon attempted rotation of the 
driven shaft in cither direction independent 
of rotation of the drive shaft, one or the other 
of the spring strip ends is engaged by a mem- 
ber connected to the driven shaft and project- 

45 ing into the space between the outer faces of 
the spring strip ends, with the projecting mem- 



NSMISSION MECHANISM 

ber applying a somewhat tangential pushing 
force against the spring strip, causing it to 
expand against the housing wall portion and 
thereby creating a rotation resisting frictional 50 
drag. A representative example of a prior arc . 
transmission mechanism of this type is dis- 
closed in Luenbergcr U.S. Patent No. 
3,307,663, issued March 7, 1967. 

Another type of prior art self-locking trans- 55 
mission mechanism utilizing a spring strip of 
a different configuration is disclosed in Myers 
U.S. Patent No. 1,607,907, issued November 
23, 1926, In this mechanism the spring strip 
is continuous, having a plurality of arcuately 60 
spaced band portions disposed at an annular 
housing wall portion and connected by inter- 
mediate re-entrant portions that are disposed 
for outward biasing upon attempted indepen- 
dent rotation of the driven shaft to impose 65 
a drag between the band portions and the 
housing wall portion. During rotation of the 
drive shaft, fingers engage the arcuate por- 
tions to move the spring strip with the drive 
shaft. * 70 

In all of these prior art mechanisms, self- 
locking is obtained solely by frictional drag, 
and the configuration and disposition of the 
spring strips results in a significant amount 
of undesirable frictional drag during trans- 75 
mission, with a resulting loss in power and 
efficiency. Moreover, any . attempt to reduce 
the drag during transmission will result in a 
corresponding reduction in the ability to 
impose a drag sufficient for self-locking. 60 

By the present invention, however, a self- 
locking transmission mechanism is provided, 
using a spring strip that is biased out of drag 
imposing disposition during drive shaft rota- 
tion in a manner that substantially eliminates 

85 

the power loss and inefficiency resulting from 
the drag that is inherent in prior art mechan- 
isms, and yet the spring scrip is effectively 
biased into drag imposing disposition to 
resist rotation upon attempted rotation of the 90 
driven shaft independent of rotation of the 
drive shaft. Moreover, in addition to pro- 
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viding rotation resisting drag, the spring strip 
may be disposed to produce jamming of the 
mechanism to provide a positive locking 
against atrcmptcd independent rotation. 
5 Furthermore, the mechanism is reliable, 
highly efficient and quick-acting, its construc- 
tion is inexpensive, lightweight and simple, 
and it can be diametrically balanced for 
smooth operation. 
10 According to the invention there is pro- 
vided a self-locking transmission mechanism 
of the type having a rotatablc drive shaft, a 
housing having an interior annular wall por- 
tion concentric with the axis of the drive 
15 shaft, and a driven shaft coaxially aligned 
with the drive shaft characterized by the fact 
that, a spring strip is disposed in the housing 
with an arcuate portion thereof disposed at 
the housing wall portion, a spacer portion 

20 thereof extending inwardly from an end of the 
arcuate portion, and an inturned end portion 
extending from the inner end of the spacer 
portion, a drive clement is connected to the 
drive shaft at an offset from the axis thereof 

25 for movement in a circular path upon rotation 
of the drive shaft, the drive clement being 
disposed between the spring strip inturned 
end portion and the spring strip 
arcuate portion and cngageable with 

30 the inturned end portion of the spring 
strip upon drive shaft rotation in one 
direction to move the spring strip with the 
drive element and to bias the inturned end 
portion and the spacer portion inwardly to 

35 draw the arcuate portion inwardly for move- 
ment with the drive element without signi- 
ficant drag against the housing wall portion, 
and a transmission block is connected to the 
driven shaft for rotation therewith and is 

40 disposed for biasing of the inturned end por- 
tion of the spring strip against the trans- 
mission block by the drive clement to draw 
the arcuate portion inward and to transmit 
rotation of the drive shaft in one direction into 

45 rotation of the driven shaft, the transmission 
block having a surface extending outward at 
an inclination with respect to its path of rota- 
tion and engaging the inturned end portion 
of the spring strip for drag imposing biasing 

50 of the arcuate portion of the spring strip 
against the wall portion of the housing upon 
attempted independent rotation of the driven 
shaft in a direction opposite to said one direc- 
tion. 

55 In the preferred embodiment, there is a 
pair of identical and diametrically sym- 
metrical spring strips, each having its arcuate 
portion centrally located with spacer portions 
extending inwardly from both ends of the 

60 arcuate central portion, and inturned end 
portions extending from the inner ends of the 
spacer portions. Also, there arc two 
diametrically symmetrical pairs of drive ele- 
ments equally offset from the -drive shaft 

65 axis*, with one drive clement of each pair being 



disposed between one spring strip inturned 
end portion and arcuate central portion for 
biasing the inturned end portion against the 
transmission block to draw the arcuate central 
portion inwardly for movement without 70 
significant drag against the housing wail por- 
tion during drive shaft rotation in one direc- 
tion, and the other drive element of each pair 
being similarly disposed with respect to the 
other inturned end portion of the spring strip 75 
for similar biasing thereof during rotation 
of the drive shaft in the opposite direction. 

The transmission block of the preferred 
embodiment is diametrically symmetrical and 
has four flat surfaces equally spaced from the 80 
drive shaft axis and each extending outward 
at an inclination with respect to its path of 
rotation, with each surface facing one sprin^ 
strip inturned end portion. Two of these sur- 
faces are diametrically opposed for engaging 85 
the faced inturned end portions for drag 
imposing biasing upon attempted independent 
rotation of the driven shaft in one direction 
and the other two surfaces are similarly dis- 
posed for drag imposing biasing upon 90 
attempted independent rotation in the opposite 
direction. This results in one of the two 
surfaces that face each spring strip imposing 
a drag biasing of the spring strip upon 
attempted independent driven shaft rotation in 95 
one direction and the other imposing a drag 
biasing upon attempted independent rotation 
in the opposite direction. 

Each of the outer edges of the inturned 
end portions of the spring strips is offset 100 
toward an end of the facing inclined surface 
of the transmission block for drag imposing' 
biasing upon attempted independent rotation 
in -a direction that advances the surface toward 
the outer edge, and the outer edges of each 105 
spring strip are oppositely so offset for 
functioning in opposite directions of rotation. 
The spacer portions of each spring strip are 
also oppositely offset, but toward the ends 
of the surfaces that are adjacent the surfaces 110 
facing the opposite spring strip for jamming 
between the facing inclined surface of the 
transmission block and the housing wall por- 
tion in opposite directions of attempted 
independent rotation of the driven shaft, with 115 
each inturned end portion outer edge being 
offset opposite the offset of the spacer portion 
from which it extends so that the inturned 
end portion will be biased upon attempted 
independent rotation, in one direction and the 120 
spacer portion will jam upon attempted 
independent rotation in the opposite direc- 
tion. This also results in drag imposing 
biasing at one end, the leading end, of the 
spring strip arcuate portions and jamming 125 
at the other end, the trailing end, upon 
attempted independent rotation in cither direc- 
tion. 

The drag imposing biasing of the spring 
strips not only acts directly to resist rotation, 130 
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but also serves to maintain the spring strips 
in position for jamming of a spacer portion 
by the transmission block. 
For effective jamming, the spacer portions 

5 of .the preferred embodiment are disposed 
generally perpendicular to the facing surfaces 
of the transmission block so that the block 
surfaces act on the spacer portions in a direc- 
tion substantially aligned with the lengths 

10 of the spacer portions. 

The drag and jamming conditions do not 
occur during normal rotation of the drive 
shaft in transmitting rotation to the driven 
shaft, because during normal drive shaft 

15 rotation the drive elements are biasing the 
spring strips inwardly, thereby avoiding drag, 
and arc moving the spring strips with the 
drive elements, thereby maintaining the spacer 
portions out of jamming disposition. 

20 Brief description of the Drawings 

Figure 1 is a perspective view of a self- 
contained mechanical actuator having incor- 
porated therein the preferred embodiment of 
the self-locking transmission mechanism of 
25 the present invention; 

Figure 2 is an enlarged end view, partially 
in section, of .the actuator of Figure 1 ; 

Figure 3 is an enlarged vertical' sectional 
view of the actuator of Figures 1 and 2 taken 
30 along line 3 — 3 of Figure 2; 

Figure 4 is an enlarged exploded perspec- 
tive view of the preferred embodiment of the 
self-locking transmission mechanism of the 
present invention as included in the actuator 
35 of Figures 1, 2 and 3; and 

Figures 5 — 7, are enlarged vertical sectional 
views of the self-locking transmission 
mechanism of the actuator of Figures 1, 2, 3 
and 4 taken along line 5—5 of Figure 2 and 
40 showing the components in their various 
operating positions. 

Description of the Preferred Embodiment 
The self-locking transmission mechanism 10 
of the preferred embodiment of the present 

45 invention is shown in the accompanying 
drawings incorporated in a self-contained 
mechanical actuator 12. This actuator 12 
includes a drive motor 14 that is secured to 
a housing 16 and rotatably drives a drive 

50 shaft 18 that projects into the housing 16 
for connection to the self-locking transmission 
mechanism 10, which is disposed in the 
housing 16 and drivingly interconnects the 
drive shaft IS and a driven shaft 20 in the 

55 form of a pinion of a gear set 22 for driving 
of the gear set by the motor 14. A screw 
member 24 is secured to a gear 26 of the 
gear set 22 for rotation therewith and has 
mounted thereon a travelling nut member 2S 

60 to which is attached a load carrying block 30 
for attachment of a load to the actuator 12 
for manipulation thereby. 

The drive motor 14 is a reversible electrical 



motor of a conventional alternating current 
or direct current type, preferably a permanent 65 
magnet direct current type that provides an 
inherent braking of the drive shaft IS when 
the motor is de-energized at the end of an 
operating stroke of the actuator 12. The motor 
14 is secured to an open end 32 of a cylindri- 70 
cal portion 34 of the housing 16 with the 
drive shaft IS projecting coaxially thereinto. 

The gear set 22 is mounted in the housing 
16 and is a high-efheiency, compact, skew- 
axis, screw-type gear set such as disclosed 75 
in Saari U.S. Patents No. 2,696,125 and No. 
2,731,SS6. It is drivingly connected to the 
inner end of the screw member 24, which has 
a double helix screw thread 36 formed there- 
on at a relatively high helix angle for high- 80 
efficiency, operation. 

The travelling nut 2S has a complementary 
interior double helix thread 3S mating with 
the thread 36 of the screw member 24 to 
transmit rotation of the screw member 24 85 
into axial movement of the nut member 2S. 
A translating tube 40 is secured at one end 
to the nut member 28 and extends beyond the 
screw member 24 to an outer end at which the 
load carrying block 30 is attached. The trans- 90 
la ting tube 40 encloses the screw member 24 
and is itself enclosed by a tubular sleeve 42 
that is secured to the housing 16 and extends 
in covering relation with respect to the screw 
member 24, nut member 28 and translating 95 
tube 40 to the outer end of the screw member, 
beyond which the translating tube 40 projects 
for attachment of the load carrying block 30. 

To support the actuator 12 for operation, 
the housing 16 is formed with a projection 44 100 
having an attaching bore 46 disposed opposite 
the load carrying block 30 at the axis of the 
screw member 24. 

The illustrated actuator 12 is particularly 
suited for limited space applications in 105 
handling relatively light loads, such as for 
manipulating garden tractor accessories, for 
raising and lowering dental chairs, for posi- 
tioning X-ray equipment, for adjusting 
hospital beds, and for various other uses. It 110 
is characterized by overall high efficiency, 
lower power requirements, balance, compact- 
ness, relability, and rapid operation, with the 
self-locking transmission mechanism 10 of 
the present invention providing high-efficiency 115 
transmission without overriding reversing or 
rundown rotation of the screw member 24 
independent of rotation of the drive shaft IS 
by the motor 14. 

The actuator 12, in its overall combination 120 
of components is briefly described herein for 
purposes of illustration only and does not form 
a part of the present invention, which is 
directed to the features of the self-locking 
transmission mechanism 10 shown and 125 
described herein in detail in its preferred 
embodiment incorporated in the actuator con- 
struction. The actuator, in its overall com- 
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bmation, is disclosed in detail and claimed 
in Copending application No. 31555/70 
(Serial No. 1,287,965). 

iA Ti l C , 5el H ockin S transmission mechanism 
10 of the illustrated embodiment of the pre- 
sent invention is incorporated for purposes 
of illustration in the above-described actuator 
12, being disposed coaxially within the afore- 
mentioned cylindrical housing portion 34. It 
includes a cylindrical disc 4S with a central 
hub 50 on the side thereof facing the motor 
14 and in which hub 50 the outer end of the 
drive shaft 18 is secured by a spring pin 52 
that extends diametrically 'through both the 
hub 50 and shaft 18 to - secure the disc 48 
to the shaft 18 for rotation therewith. Pro- 
jeering from the side of the disc 4S opposite 
the side facing the motor 14 are four drive 
elements in the form of studs 54 formed 
integrally with the disc 4S and extending 
parallel to and equally offset from the axis of 
the drive shaft IS for movement in a common 
circular path upon rotation of the drive shaft 
18, and operable to transmit rotation of the 
drive shaft into rotation of the aforementioned 
driven shaft 20. As seen in Figures 4—7, 
these drive studs 54 are arranged in two 
diametrically symmetrical pairs, with each 
pair cofunctioning with one of a pair of spring 
strips 56 and with a transmission block 5S 
to effect the self-locking transmission of the 
present invention. 

The two spring strips 56 are identical and 
diametrically symmetrical, each being formed 
from flat thin strip stock to provide an arcuate 
central portion 60 shaped to conform to an 
interior annular wall portion of the housing 
16, at which this arcuate central portion 60 
is disposed and which is concentric with the 
axis of the drive shaft 18. In the illustrated 
embodiment, this wall portion is formed by 
an annular wear liner 62 seated in the 
cylindrical housing portion 34 and encircling 
the drive studs 54. Each of the spring strips 
56 further includes a pair of spacer portions 
64 extending inwardly from the opposite ends 
of the arcuate central portion 60, and a pair of 
inturned end portions 66 extending from the 
inner ends of the spacer portions 64 to outer 
edges 6S disposed for engagement bv the 
transmission block 58. 

The transmission block 5S is connected to 
the driven shaft 20 by the seating of the 
flattened end 70 of the driven shaft 20 in a 
similarly flattened central bore 72 formed in 
the transmission block 58, whereby rotation 
of the transmission block 58 causes identical 
rotation of the driven shaft 20. This trans- 
mission block bore 72 and the driven shaft 
20 are coaxially aligned with the drive shaft 
18 for rotation about a common axis. 

Each pair of drive studs 54 is disposed 
within the confines of one of the spring strips 
56 in the space between and spaced from the 
spring strip spacer portions 64. More sDeci- 



S 5f a - IVC Stud 54 is dis P° sed betw «n 
S a u Spnng stri P imurned ^d portions 
66 and the corresponding spring strip arcuate 
central portion 60 with the circular path of 
movement of the drive studs 54 inteLcting 
the inturned end portions 66 so that upof 
rotation of the drive shaft 18 in either direc- 

vZ\~i rw "? - lh£ dir i aion of the "row in 
Figure 6, the drive studs 54 will move in the 
circular part and the leading drive stud 54 of 
each pair will engage the adjacent inturned end 
portion 66, causing it to move with the drive 
stud 54 and, through its engagement with the 
transmission block 58, causing the trans 
mission block 5S to be rotated to transm t 
rotation of the drive shaft IS into rotation 
of the driven shaft 20. The drive studs 54 
of each pair are spaced apart a distance less 
than the distance between the intersections of 
their circular path with the inturned end 
portions 66 so that the trailing drive stud 54 
will not be in engagement with the adjacent 
inturned end portion 66 during rotation, and 
the circular path preferably intersects or is 
at least close to intersecting the extent of the 
transmission block 5S to assure positive drive 
of the transmission block 58 by the drive 
studs 54. The diametrical symmetry of the 
drive stud pairs and the spring strips provides 
diametrically balanced transmission of rota- 
tion. 

As best seen in Figure 5, the spring strip 
spacer portions 64 terminate at a spacing from 
the transmission block 58, and the inturned 
end portions 66 extend therefrom at an 
inclination to the facing transmission block 
surfaces 74, with the outer edges 68 of the 
inturned end portions 66 engaged by the 
facing surfaces 74. Thus, when the drive shaft 
lb is rotated, causing the drive studs 54 to 105 
move in their circular path, the leading drive 
studs will engage the adjacent inturned end 
portions 66 and cause them to pivot about 
their outer edges 68 against the facing trans- 
mission block surfaces 74, which results in 
the mtumcd end portions 66 and their con- 
nected spacer portions 64 being drawn 
inwardly, thereby pulling the arcuate central 
portions 60 inwardly away from the annular 
wear iner 62 for movement of the arcuate 
central portions 60 with the drive studs 54 
without significant drag against the wear liner 
62. As a result, rotation of the drive shaft IS 
is transmitted by this mechanism 10 into 
rotation of the driven shaft 20 with little or 
no efficiency-reducing friction drag. Prefer- 
ably, the configuration of the spring strips 
56 in relation to the wear liner 62 and trans- 
mission block 5S is such that there is little 
or no drag between the arcuate central por 
tions 60 and the wear liner 62 when the com- 
ponents are in a neutral position, such as that 
shown in Figure 5. 

Movement of the spring strips 56 with- 
out drag of the arcuate central portions 60 130 
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against^ the wear liner 62 during . rotation 
transmission is further facilitated by the flat 
surface configuration of the transmission block 
5S, which has four flat surfaces 74 equally 
5 spaced from the 'drive shaft axis and sym- 
metrically disposed with each of the fiat sur- 
faces' 74 facing one of the spring strip 
inturned end portions 66 and having, in 
effect, an outward inclination with respect 
10 to the path of rotation in both directions from 
the center point of the surface 74; and by the 
outer edgt 6$ of each spring strip inturned 
end portion 66 being offset from the center of 
the facing transmission block surface 74 
15 toward the end of the surface that is adjacent 
the surface facing the other inturned end 
portion of the same spring strip 56. Thus, 
during rotation of the transmission block 58 
by the leading stud elements 54 this surface 
20 inclination and offset outer edge relationship 
will result in movement of the inclined sur- 
face 74 away from the trailing inturned end 
portion outer edge 68 of each spring strip 56 
so that the spring strip -56 is free to move 
25 with the drive studs 54 with its arcuate 
central portion 60 pulled by the leading 
inturned end portion 66 as aforesaid out of 
drag imposing contact against the wear liner 
62. 

30 This surface inclination and offset outer 
edge relationship also functions to impose a 
rotation resisting drag upon attempted rota- 
tion of the driven shaft 20 independent of 
rotation of the drive shaft IS so as to render 
•>> the mechanism 10 self-locking. As seen in 
Figure 7, an attempted independent rotation 
of the driven shaft 20 will cause the inclined 
surfaces 74 of the transmission block 58 to 
advance in a manner that applies an outward 
40 bias on the offset outer edges 68 of the 
inturned end portions 66 that are leading with 
respect to the direction of attempted rotation, 
such as in the direction of the arrow in 
Figure 7, which outward bias is transmitted 
4d through the leading inturned end portions 66 
and connected spacer portions 64 into an 
outward bias of the arcuate central portions 60 
against the annular wear liner 62, thereby 
creating a drag condition that resists rotation 
50 of the spring strips 56 and, through the dis- 
position of the outer edges 6S of the leading 
inturned end portions 66 in the path of the 
inclined surfaces 74, resists rotation of the 
transmission block 58 and driven shaft 20. 
55 Significantly, the relationship is such that the 
resistance to rotation increases in response 
to an increase in the force of attempted rota- 
tion.^ Thus, once an outward bias is imposed, 
causing the spring strips 56 to resist move- 
60 pent, any further attempted rotation or 
increase in the force thereof will directly 
increase the outward bias, thereby further 
increasing the resistance of the spring strips 
56 to movement. 
65 This self-locking against attempted rota- 



tion of the driven shaft 20 independent of 
rotation of the drive shaft 18 is also produced, 
but in a different manner, by the relationship 
between the transmission block surfaces 74 
and the spring scrip spacer portions 64. For 70 
this purpose, each of the spacer portions 64 
is disposed between the annular wear liner 
62 and the facing transmission block surface 
74 in a disposition generally perpendicular to 
the facing surface 74 and offset from the 75 
center of the facing surface 74 toward the end 
of the surface that is adjacent the surface 
facing the opposite spring strip 56. With this 
offset disposition and the aforementioned 
inclination of the transmission block surfaces - 80 
74 with respect to the path of rotation, 
attempted independent rotation of the driven 
shaft 20 will cause the transmission block 
surfaces 74 to advance, as shown in Figure 7, 
into engagement with the trailing spacer por- 85 
tions 64 of each spring strip 56 and apply' an 
outward force thereagainst that acts in a 
direction substantially aligned with the lengths 
of the spacer portions 64 to jam the trailing 
spacer portions 64 between the wear liner 62 90 
and the transmission block 58, thereby 
positively locking the transmission block 5S 
and driven shaft 20 against attempted inde- 
pendent rotation. 

m The' drag imposing biasing of the leading 95 
inturned end portion 66 cooperates with the 
trailing spacer portion jamming to provide 
positive, reliable, and quick-acting self- 
locking.- Moreover, the drag imposing biasing 
of the leading inturned end portion 66 assures 100 
the establishment of the jamming condition 
by imposing a drag on the spring strips 56 
sufficient to maintain them against movement 
in position for jamming of the trailing spacer 
portions 64 by the transmission block 58. ' 105 

As seen in Figures 4—7, the spacer portions 
64 of each spring strip 56 are oppositely 
offset with respect to their respective facing 
surfaces 74, as are the inturned end portion 
outer edges 68, so that they function to 110 
impose drag and jamming conditions in either 
direction of attempted independent rotation 
of the driven shaft 20 and transmission block 
58. In this regard, each spring strip outer 
edge 68 is offset with respect to the facing 115 
transmission block surface /74 toward the end 
opposite the end at which its connected spacer 
portion 64 is offset, which opposite offset 
results in drag imposing biasing through the 
inturned end portion 66 upon attempted inde- 120 
pendent rotation in one direction and jam- 
ming of the connected spacer portion 64 upon 
attempted independent rotation in the opposite 
direction. Furthermore, as the inturned end 
portion outer edges 68 of each spring strip 125 
56 are oppositely offset and as the spacer 
portions 64 of each spring strip 56 are also 
oppositely offset, drag imposing biasing will 
be applied at one end, the leading end, of 
the arcuate central portion 60 of each sprint 130 
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strip 56, and jamming will be produced at 
the other end, the trailing end, upon attempted 
independent rotation in either direction. 
As a possible alternative, the inturned 

5 -end portion outer edges 68 "could be oppositely 
offset toward the same end as the connected 
spacer portions 64, which would result in 
both the drag and jamming conditions being 
imposed at the same end, the trailing end, of 

10 each spring strip, and with the opposite ends 
of the spring strips 56 so functioning in 
opposite directions of attempted independent 
rotation. 

After the above-described drag and jam- 

15 ming conditions have been imposed, further 
or resumed rotation of the drive shaft 18 in 
either direction will cause the leading drive 
stud 54 of. each pair to engage the -leading 
inturned end portion 66 of each spring strip 

20 56, biasing them inwardly to remove the drag 
condition, and moving the spring strips 56 
with the drive studs 54, which pulls the trail- 
ing spacer portions 64 forwardly and the 
leading spacer portions 64 inwardly, and 

25 thereby breaks the jamming condition so that 
the spring strips 56 are again free to advance 
with the drive studs 54 without either drag 
or jamming. As drive rotation continues, the 
drive stud movement of the spring strips 56 

30 maintains the spacer portions 64 out of jam- 
ming disposition. 

From the foregoing description it is 
apparent that the transmission block 5S serves 
as a diametrically symmetrical means con- 

35 nected to the driven shaft 20 for transmitting 
movement of the drive studs 54 into rotation 
of the driven shaft 20 and engageable with 
the spring strips 56 to bias the arcuate central 
portions 60 thereof outwardly into drag 

40 imposing disposition against the housing wall 
portion wear liner 62 to resist rotation of the 
driven shaft 20 in either direction upon 
attempted rotation of the driven shaft 20 
independent of rotation of the drive shaft 18. 

45 The drag and jamming conditions produced 
as described above are imposed only upon 
attempted independent rotation of the driven 
shaft 20, not during normal rotation of the 
drive shaft 18, during which the drive studs 

50 54 are biasing the .spring strips 56 inwardly, 
out of drag imposing disposition, and are 
moving the spring strips 56 with the trans- 
mission block 58 so that jamming cannot 
occur. 

55 In operation, the actuator 12, in which the 
self-locking transmission mechanism 10 of the 
illustrated embodiment of the present inven- 
tion is incorporated, is energized from a power 
source through an electrical connection 76. 

60 Energization of the drive motor 14 imparts 
rotation to the drive shaft 18 and connected 
disc 48, causing the drive studs 54 to move 
in their circular path. As they move, the 
leading drive studs 54 of each pair engage the 

65 leading inturned end portion 66 of each spring 



strip 56, biasing them inwardly against the 
facing transmission block surfaces 74 for 
continued movement of the spring strips 56 
and rotation of the transmission block 58 
with the drive studs 54, thereby transmitting 70 
rotation of the drive shaft 18 into rotation of 
the driven shaft 20, which is connected to the 
transmission block 5S for rotation therewith. 
During this rotation transmission the arcuate 
central portions 60 of the spring strips 56 are 75 
drawn inwardly by the biasing of the inturned 
end portions 66 for movement with the. drive 
studs 54 without significant drag against the 
wear liner 62 so that there is little or no 
power loss through the transmission 80 
mechanism 10. 

Rotation of the driven shaft 20, which 
serves as the pinion of the gear set 22, drives 
the gear set 22, which effects a gear reduction, 
and in turn rotates the screw member 24, 85 
causing the nut member 28 to travel and 
manipulate a load connected to the load 
carrying block 30. 

The actuator 12 operates to move the load 
in either direction, with one drive stud 54 90 
of each pair and one inturned end portion 
66 of each spring strip 56 being the leading 
drive transmitting components during opera- 
tion in one direction and the other drive studs 
54 and inturned end portions 66 being the 95 
leading drive components during operation 
in the opposite direction. 

When the actuator 12 is stopped, as at the 
end of an operating stroke, or when the load 
tends to reverse or override the drive motor 100 
14, the self-locking transmission mechanism 
10 functions as a brake to prevent any 
attempted rotation of the driven shaft 20 
independent of rotation of the drive motor 
14 by imposition of the drag and jamming 105 
conditions as described hereinabove, which 
conditions are relieved upon resumption or 
continued drive rotation as described herein- 
above. 

As described hereinabove, the transmission 110 
mechanism 10 of the present invention pro- 
vides positive, effective, reliable, and quick- 
acting self-locking, while being operable to 
transmit rotation at high efficiency without 
significant power-losing drag. These charac- 115 
teristics are obtained with the particular pre- * 
f erred embodiment of the present invention 
that has been disclosed in detail herein, and 
can also be obtained with equivalent varia- 
tions within the scope of the present invention. 120 
For example, the mechanism could be modi- 
fied to use only a single spring strip 56, to 
provide self-locking in only one rotational 
direction, to impose drag biasing without 
jamming or jamming without drag biasing, or 125 
to accomplish other desired purposes within 
the scope of the present invention. 

Furthermore, the incorporation of the pre- 
ferred embodiment of the self-locking trans- 
mission mechanism 10 of the present invention 130 
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in the disclosed self-contained mechanical 
actuator 12 is intended to be only an example 
of one representative use of the present inven- 
tion, which is capable of use in various other 
5 environments where self-locking transmission 
is desired. 

The present illustration and detailed 
description of the preferred embodiment of 
the present invention has been provided for 
10 illustrative purposes only and the scope of 
the present invention is not intended to be 
specifically limited thereto. 

WHAT WE CLAIM IS: — 

1. A self-locking transmission mechanism 

15 of the type having a rotatable drive shaft, a 
housing having an interior annular wall por- 
tion concentric with the axis of the drive 
shaft, and a driven shaft coaxially aligned 
with the drive shaft characterized by the fact 

20 that a spring strip is disposed in the housing 
with an arcuate portion thereof disposed at 
the housing wall portion, a spacer portion 
Thereof extending inwardly from an end of the 
arcuate portion, and an inturned end portion 

25 extending from the inner end of the spacer 
portion, a drive element is connected .to the 
drive shaft at an offset from the axis thereof 
for movement in a circular path upon rota- 
tion of the drive shaft, the drive element 

30 being disposed between the spring strip 
inturned end portion and the spring strip 
arcuate portion and engageable with the 
inturned end portion of the spring strip upon 
drive shaft rotation in one direction to move 

35 the spring strip with the drive element and 
to bias the inturned end portion and the 
spacer portion inwardly to draw the arcuate 
portion inwardly for movement with the drive 
element without significant drag against the 

40 housing wall portion and a transmission block 
is connected to the driven shaft for rotation 
therewith and is disposed for biasing of the 
inturned end portion of the spring strip 
against the transmission block by the drive 

45 element to draw the arcuate portion inward 
and to transmit rotation of the drive shaft in 
one direction into rotation of the driven shaft, 
the transmission block having a surface 
extending outward at an inclination with res- 

50 pect to its path of rotation and engaging the 
inturned end portion of the spring strip for 
drag imposing biasing of the arcuate portion 
of the spring strip against the wall portion 
of the housing upon attempted independent 

55 rotation of the driven shaft in a direction 
opposite to said one direction. 

2. A self-locking transmission mechanism 
according to claim 1 and characterized further 
in that the spring strip spacer portion is dis- 

60 posed between the transmission block surface 
and the housing wall portion for jamming 
therebetween to lock the transmission block 
and drive shaft against rotation upon 



attempted independent rotation of the driven 
shaft in said one direction. 65 

3. A self-locking transmission mechanism 
.according to claim 1 or 2 and characterized 
further in that, the inturned end portion of 
the spring strip has an outer edge engageable 
with the transmission block surface and about 70 
which the drive element pivots the inturned 

end portion to bias it against the transmission 
block surface. 

4. A self-locking transmission mechanism 
according to claim 1 and characterised further 75 
in that the spring strip has another spacer 
portion extending inwardly from the end of 

the arcuate portion opposite the end from 
which the firstmentioned spacer portion 
extends and another inturned end portion 80 
extending from the inner end of the another 
spacer portion another drive element is con- 
nected to the drive shaft at an offset from 
the axis thereof and between the another 
inturned end portion and arcuate portion for 85 
engagement of the another end portion upon 
rotation of the drive shaft in the opposite 
direction to bias the another end portion 
and spacer portion inwardly to draw the 
arcuate portion inwardly for movement with 90 
the another drive element without signficant 
drag against the housing wall portion and the 
transmission block is disposed for biasing 
of the another inturned end portion of the 
spring strip against the transmission block 95 
by the another drive element to draw the 
arcuate portion inward and to transmit rota- 
tion of the drive shaft in the opposite direc- 
tion into rotation of the driven shaft, the 
transmission block having another surface 100 
extending outward at an inclination with 
respect to its path of rotation end engaging 
the another inturned end portion of the spring 
strip for drag imposing biasing of the arcuate 
portion of the spring strip against the wall 105 
portion of the housing upon attempted inde- 
pendent rotation of the driven shaft in said 
opposite direction. 

5. A self-locking transmission mechanism 
according to claim 4 and characterized 110 
further in that the spring strip spacer portions 

are disposed between the transmission block 
surfaces and the wall portion of the housing 
for jamming therebetween of the one or 
the another spacer portion to lock the trans- 115 
mission block and the driven shaft against 
rotation upon attempted rotation of the driven 
shaft in either direction independent of rota- 
tion of the drive shaft. 

6. A self-locking transmission mechanism 120 
according to claim 5 and characterized 
further in that said transmission block sur- 
faces act on the spacer portions in a direction 
substantially aligned with the lengths of the 
spacer portions to effect jamming. 125 

7. A self-locking transmission mechanism 
according to either claim 5 or 6 and charac- 
terized further in that movement of the spring 
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strip by the drive elements maintains the 
spacer portions -out of jamming disposition 
during rotation of the drive shaft. 

8. A self-locking transmission mechanism 
according to claim 7 and characterized 
further in that upon attempted independent 
rotation of the driven shaft the drag imposing 
biasing of the arcuate portion of the spring 
strip maintains the spring strip in position 
for jamming of a spacer portion by the 
transmission block. 

9. A self-locking transmission mechanism 
according to claim 8 and characterized 
further in that the transmission block biases 
the inturned end portion that is leading with 
respect to the direction of attempted inde- 
pendent rotation and jams the trailing spacer 
portion. . 

10. A self-locking transmission mechanism 
according to any of claims 4 — 9 and charac- 
terized further by a second spring strip 
identical to and disposed in diametrical sym- 
metry with the firstmentioned spring strip and 
by two additional drive elements identical to 
and disposed in diametrical symmetry with the 
firstmentioned two drive elements, and in 
that the^ transmission block is diametrically 
symmetrical with two surfaces engageable 
with the second spring strip in the same 
manner as the firstmentioned surfaces are 
engageable with the firstmentioned spring 
strip, the two spring strips, four drive ele- 
ments and symmetrical transmission block 
providing diametrically balanced operation of 
the mechanism. 

11. A self-locking transmission mechanism 
according to claim 10 and characterized 
further in that the transmission block surfaces 
are flat and are equally spaced from the drive 
shaft axis, each of the surfaces facing one 
spring strip inturned end portion with two 
surfaces diametrically opposed for engaging 
the faced inturned end portions for balanced 
spring strip biasing upon attempted inde- 
pendent rotation of the driven shaft in one 
direction and the other two surfaces 
diametrically opposed for engaging the faced 
inturned end portions for balanced spring 
strip biasing upon attempted independent 
rotation of the driven shaft in the opposite 
direction. 

12. A self-locking transmission mechanism 



according to claim 11 and characterized 
further in that the inturned end portions of 
said spring strips extend from the spacer 5- 
portions at an inclination toward the facing 
transmission block surfaces and have outer 
edges engageable by the surfaces, and the 
drive elements are engaeable with the inturned 
end portions for upivoting.of the inturned end 60 
portions about the outer edges thereof and 
against the surfaces during rotation of the 
drive shaft to effect inward spring strip 
biasing by the drive elements. ' 

13. A self-locking transmission mechanism 65 
according to claim 12 and characterized 
further in that the outer edge of each inturned 
end portion is offset toward an end of the 
facing transmission block surface for drag 
.imposing biasing of the spring strips upon 70 
attempted independent rotation of the trans- 
mission block in a direction that advances 
the surface toward the facing inturned end 
portion and the outer edges of the inturned 
end portions of each spring strip are oppositely 75 
offset with respect to the facing surfaces for 
functioning in opposite directions of rotation 
14 A self-locking transmission mechanism 
according to any of claims 11—13 and 
characterized further in that each of the spring 80 
strip spacer portions is disposed between the 
wall portion of the housing and one of the 
transmission block surfaces and is generally 
perpendicular to the one surface and offset 
toward one end thereof for jamming between 85 
the wall portion and surface upon attempted 
rotation of the transmission block in a 
direction that advances the surface toward the 
spacer portion, and the spacer portions of 
each spring strip are oppositely offset with 90 
respect to the facing surfaces for jamming 
in opposite directions of attempted inde- 
pendent rotation of the driven shaft. 

15. A self-locking transmission mechanism 
substantially as hereinbefore described with 95 
reference to and. as illustrated in the accom- 
panying drawings. 
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